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ABSTRACT
The National Science Education Standards (1996) indicate that science education should include
inquiry instruction. Many teachers still struggle with how to implement inquiry in their
classrooms and a lack of high quality inquiry-based instructional materials has been posited as a
hindrance. The purpose of this qualitative study was to observe the instructional practices of
three elementary teachers when using an inquiry-based science kit program in their fourth grade
classrooms. Teacher practices and their attitudes towards their preparedness to teach science
with the support of the curricular program were examined. Data were collected through pre/post
survey comparisons, observations, and a focus group session. Results indicated that these
teachers’ attitudes were positively impacted. Teachers’ access to science kits provided resources
which facilitated more inquiry experiences with their students; however, resources alone did not
fully address teacher science content needs.
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CHAPTER ONE: INTRODUCTION
Since 1996, the National Science Education standards have called for reform in science
education (NRC) to include inquiry instruction. Sadly, more than ten years later, many teachers
still struggle to implement inquiry in the classroom because they do not have the tools to help
them implement the strategies effectively. As the school’s Curriculum Resource Teacher, I was
in a position to see the need for all grade levels to incorporate more science instruction. The fact
of the matter is that if our students were to become more proficient in science, they had to be
engaged in science instruction. The need for good science instruction was now! I wanted to do
this study so that I could learn how I could best help support classroom teachers in using the
adopted science curricular program and kit materials with their students.
Three fourth grade teachers agreed to participate in my action research project with the
desire that we would be able to gain insights into the benefits and challenges of using an inquiry
based program to support science instruction in the classroom. The premise of having three
professional perspectives to draw from would allow for a diversity of perceptions on the subject.
I was afforded the opportunity to observe teacher classroom practices up close and personal in an
effort to gain insight into how science kit materials affected teacher practices.
Through my participation in the Lockheed Martin program, I was exposed to various
science teaching strategies with numerous opportunities to reflect on my own teaching practices.
As part of this self-analysis I realized that during the initial years of teaching, I relied very
heavily on the strong support of my grade level team, personal beliefs about teaching and
learning, curriculum materials provided, experience that only time provides, and the rosy picture
of my own successful educational experiences as a student learner. I was fortunate to be part of
a grade level team that worked collaboratively with each other, which provided excellent support
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as well as opportunities for professional development and educational dialogue. Together, we
developed many activities that facilitated student learning and led to many unique opportunities
for all of our students.
In spite of working together with all these positive things in our favor, I felt that we
struggled in the area of science. I often found myself teaching science using the traditional
teaching methods from which I had learned during most of my own career as a student. In
hindsight, I realized that we spent a lot of time reading about science versus actually “doing”
science. Occasionally, I did a hands-on activity with the students to interject some fun while
learning, and although we covered all the content material the Florida Sunshine State Standards
required, I felt that I could and should provide my students with more relevant and meaningful
experiences in science that would peak their interests and help them become critically thinking,
problem-solving students.
I was excited when our school district adopted a nationally produced science textbook
and materials kit program. One of the key components of this program was the science
experiment kit, which provided teachers with ample, organized resources and materials to engage
students in inquiry learning experiences. As a grade level team, we were excited with this new
series, and even attended the district sponsored training together during the summer. To be
honest, we were euphoric at the end of the ½ day training session. I came away with a sense of
excited optimism and a feeling that I had been graced with the “answer” to our needs. Much to
my chagrin, this feeling of euphoria dissipated once we returned at the beginning of the next
school year and faced delays in receiving all the materials. These delays contributed to our
falling behind the recommended pacing guide and created frustration for the team collectively,
and for me personally as well.
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The next year we fared better in the sense that we began with all the components of the
program, but I felt that there was some regression as teachers seemed reluctant to use the
program. This attitude was not only on my team and throughout my school, but it seemed to
have infiltrated the entire district as well. Often, during the course of the year, I had
opportunities to meet and dialogue with other teachers and found that there was inconsistent use
of the program. Some teachers had not used the materials kit at all.
At the same time, I began using more of the program and developing my pedagogical
knowledge in the area of teaching and learning, largely as a result of pursuing my master’s
degree. I spent the entire year using the program and believed it to be of value in the teaching
and learning of science. I wanted the rest of my team to be as energized as I was about the
program’s potential, and shared this during several team planning sessions.
It was those discussions that led to this action research project. When we took an honest
assessment of the amount of time spent on science instruction and its priority in relation to
reading, math and writing, we had to admit that science instruction was less of a priority.
Furthermore, we acknowledged that although fourth graders were not assessed in science on the
Florida Comprehensive Assessment Test (FCAT), we needed to do more to help prepare our
students. We recognized the critical need to expose students to science instruction prior to the
tested grade because students needed repeated exposure in the practice of science.

Purpose of the Study
The purpose of this study was to investigate teachers’ practices in using an inquiry based science
kit program in fourth grade classrooms. Data were obtained from teacher surveys, focus group
discussion, observations, and field notes. These research questions were explored:
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1.

How well prepared did teachers feel when using a curricular program with inquiry kit
materials to teach science as inquiry?

2.

How did teachers use the curricular program with inquiry kit resources in the
classroom?

Rationale for the Study
The results of the Nation’s Report Card Science 2005 indicate that although students in
grade four are making progress when compared to the results from 1996 and 2000, only twentynine percent of the sample of fourth grade students tested nationally performed at or above the
proficient level (NAEP, 2005). Students performing at this level are those who demonstrate
mastery of challenging subject matter as opposed to students performing at a basic level, who
have reached only partial mastery of science knowledge and the ability to apply the knowledge
(NAEP, 2005). This number presents a particularly disturbing picture in the sense that it
highlights the fact that the majority of our students nationally have only a basic understanding of
nationally set scientific standards.
This is also consistent with statewide trends. FCAT Science scores for fifth grade
students from 2003 through 2007 continue to present a dismal picture of science proficiency for
Florida students. Results indicated that the majority of the students did not demonstrate
proficient knowledge and application of the Florida Sunshine State Standards’ in science
education. According to the Florida Department of Education (2007b), 28% of the students
tested scored at or above the minimum proficiency level of 3 in 2003; in 2004, 29% of the
students scored at or above this level; in 2005, this number rose to 33%; in 2006, 35% of the
students scored at or above the proficiency level; and in 2007, 42% of the students scored at or
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above the proficiency level. While this percentage has increase each year, these latest numbers
indicate that more than half the students in Florida are not meeting the expectations, in terms of
science knowledge, for the fifth grade.
Yet, the U.S. Department of Education (2002) reported that as a result of No Child Left
Behind legislation, which was passed on January 8, 2002, there have been improvements in
fourth grade student’s reading proficiency as measured by the FCAT. While this is wonderful
news, why aren’t we making the same progress in science? With a finite amount of instructional
time, in an age of ever increasing accountability and high stakes testing, tested subjects such as
reading, writing, and mathematics, often take precedence over science in Kindergarten through
fourth grades.
If we stop to analyze the environment in which we live today, we would quickly realize
that we are in an age where science and technology abound, as does the need for individuals who
will be able to think, act, and solve problems critically. Such is the age in which we live. This
next generation of thinkers is today’s youth. If we are struggling to meet our state and national
standards, how will we be able to compete with other countries?
This question seems to be one that our state has contended with ever since the
development of the Sunshine State Standards in 1996. The Florida Department of Education
(2007c) states that “ample evidence from both national and international measures of student
achievement indicated the urgent need for even higher expectations for all of our students” (p.5).

Currently, Florida is implementing revised standards in many content areas, including science in
order to “set the stage for higher levels of rigor and higher academic achievement for decades to
come” (Florida Department of Education, 2007b, p.5). So the bar is being raised.
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I believe that if we are to attain these expected levels of rigor and high academic
achievement in science, we must look at how we approach the teaching and learning of science
and be willing to change our practices where needed. Furthermore, I believe that teachers are at
the heart of this change, and need to play an integral role in facilitating the changes that the
standards will require. However, teachers won’t know what needs to change unless they analyze
their current practices. As educators, we can not solely focus on subject areas tested at specific
grade levels alone.

Significance of Study
The National Research Council (1996, 2000) and others (Carin & Bass, 2001; Llewellyn,
2002) indicate that the quality of student learning can be increased through the use of inquiry
teaching. The use of science educational programs with an emphasis on inquiry kit materials is
one trend in the evolution of science curricula. Analyzing teacher practices when it comes to
using the kit based materials with students is important to understanding the effectiveness of
these materials. This study aimed to better understand the relationship between the use of the
components of the program and teacher attitudes about their preparedness to teach science
content and facilitate inquiry experiences for students. Because this study reviewed teacher
practices in using kit based materials, the results may also be indicative of areas in which support
is needed for teachers using this and similar curricular programs by revealing both the successes
and challenges teachers experience in using such programs.
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Limitations of Study
One limitation of this study was that information was based on the self-reporting of each
individual teacher. It was assumed that teachers reported perceptions, strengths and weaknesses
with honesty and candor. Another limitation of this study was that it was conducted using
specific inquiry program materials and may have limited generalizability when compared to the
use of other materials. In addition, participants in the study were all fourth grade teachers.
Experiences at other grade levels might differ from this study’s findings.

Definitions
Attitudes – A mental position, a feeling or emotion with regard to a fact or state (MerriamWebster Online Dictionary, 2008). In this study, this term refers to teacher perceptions, feelings
and emotions towards instructional strategies and curricular reform.
Beliefs – Personal convictions or ideas one holds ((Haney, Lumpe, Czerniak, & Egan, 2002)
Challenges – Factors that interfere with or impede the teachers’ ability to conduct instruction.
Continuum of Inquiry – a series of developmental stages through which students progress as
they experience the inquiry learning process and acquire the knowledge and skills needed to
engage in inquiry learning. This continuum includes directed inquiry, guided inquiry, and full
inquiry. The beginning stage is more teacher directed and the final stage is characteristic of
more student self direction (Ostlund, 2007).
Directed Inquiry – This is considered the beginning stage of inquiry where the inquiry process
is modeled with students. The teacher provides the question or problem to be solved as well as
the materials, predictions and procedures to conduct the investigation (Ostlund, 2007).
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Florida Comprehensive Assessment Test (FCAT) – Annual tests administered in Florida to
students in grades 3-11. The FCAT measures student performance on benchmarks in the content
areas of reading, math, writing, and science as defined by Florida’s Sunshine State Standards.
The science FCAT tests in four content areas: physical and chemical sciences, earth and space
sciences, life and environmental sciences, and scientific thinking. (Florida Department of
Education, 2007a)
Full Inquiry – This is the final stage of inquiry where students apply skills learned at the
directed and guided inquiry levels. Students are encouraged to investigate scientifically oriented
problems and questions independently, developing their own predictions and procedures. It is
the most complex form of inquiry (NRC, 1996; Ostlund 2007)
Guided Inquiry – Activities are such that the teacher’s role is one of facilitator versus director.
This is the second level on the continuum of inquiry or the transitional stage. Students build
science literacy and focus attention on learning specific science concepts, planning and
considering variables, and building on inquiry skills learned at the directed inquiry stage.
Students are guided through the prediction process and given suggestions for materials and
procedures to be used in investigations. (NRC, 1996; Ostlund, 2007)
National Assessment of Educational Progress (NAEP) – A congressionally mandated project
of the National Center for Education Statistics (NCES) within the Institute of Education Sciences
of the U.S. Department of Education, established since 1969 to collect and report information
about student achievement in various subject areas, including science based on national samples
of school aged children in the U.S. and its territories. (NAEP, 2005)
Science Kit – A curricular program that includes ready made resources and materials designed
for student use in experiments as they explore inquiry based questions.
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Scientific Inquiry - Scientific inquiry refers to the diverse ways in which scientists study the
natural world and propose explanations based on the evidence derived from their work. Inquiry
also refers to the activities of students in which they develop knowledge and understanding of
scientific ideas, as well as an understanding of how scientists study the natural world (NRC,
1996, p.23).
Scientific Literacy – The idea of science education for a broad and functional understanding of
science (DeBoer, 2007); the ability to understand scientific concepts related to everyday
experiences by being able to critically evaluate questions, thoughts, assumptions and ideas
(NRC, 1996).
Sunshine State Standards (SSS)- Academic standards developed by the Florida State Board of
Education which identify academic expectations for student in the state of Florida (Florida
Department of Education, 2007c).
The Nation’s Report Card TM - A report published by the NAEP designed to provide
information to the public about the academic achievement of students in the United States
(NAEP, 2005).

Summary
In this chapter, I provided a summary of the purpose of this study, the factors that led to
this particular project, its significance, rationale and limitations of the study. In Chapter Two, I
provided a review of science reform efforts that support science instruction using inquiry-based
methods, which has led to the development of innovative teaching materials, such as inquiry kits.
In addition, I reviewed the role of teacher attitudes as related to classroom practices, changes in
science instruction, and other barriers teachers face when implementing curricular reform. In
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Chapter Three, I discussed my research methodology which included the design of the study, and
the methods I used to collect and analyze the data. In Chapter Four, I documented the methods
used to conduct the study, detailing the collection of information throughout the project, along
with the results of the study. Finally, my conclusions were presented in Chapter Five, which
revealed that implementing the kit based program was a process with successes and obstacles
alike.
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CHAPTER TWO: LITERATURE REVIEW

Introduction
Research indicates that teachers are a critical component of science reform efforts
(American Association for the Advancement of Science [AAAS], 1990; Fullan, 2007; Jones &
Eicka, 2007a). Most agree that top-down approaches are not successful (AAAS, 1990; Fullan,
2007; Jones & Eick, 2007b) because issues surrounding reform often deal with the perceptions,
attitudes, and beliefs of individuals, namely teachers.

It is the beliefs of teachers that filter

classroom interactions, definitely impacting student experiences and learning in science
education (Jones & Eick, 2007b). Teachers often significantly rely on the materials they use to
structure learning experiences (Their, 2001). One trend in instructional materials seems to be
structured around the use of a materials kit which allows teachers to incorporate more guided
inquiry activities that foster student engagement. Yet, regardless of how well conceived,
research-proven the materials are, “their effectiveness depends on the human interactions of the
teacher” (Their, 2001, p.11). Therefore, observing teachers’ interactions with instructional
materials within the classroom setting, and reviewing teachers’ beliefs and attitudes can help
understand what occurs in science instruction, and connect reform efforts in science education.
The framework for this study illustrates that teaching students using inquiry based strategies is
considered an effective strategy to use in science education; however this is impacted by
teachers’ attitudes. In essence, using kit based instructional materials can help teachers
implement science education at the elementary level more effectively.
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Inquiry
Today’s leading authority for how we define inquiry comes from the National Science
Education Standards (NRC, 1996): “Inquiry is a multifaceted activity that involves making
observations; posing questions; examining various sources of information; planning and
conducting investigations using tools to gather, analyze, and interpret data; posing and exploring
questions and predictions along with opportunities to discuss explanations and communicate
results” (p.23). The National Science Education Standards (NRC, 1996) and the American
Association for the Advancement of Science (2008) suggest that science education should be
based on the use of inquiry.
Yet, this idea is not new. In 1909, John Dewey noted in a speech addressed to the
American Association for the Advancement of Science that students needed to be provided with
opportunities to engage in hands on experiences in science versus receiving science education
teaching that focused on memorizing a series of facts. In his speech Dewey stated, “Science
teaching has suffered because science has been so frequently presented just as so much readymade knowledge, so much subject-matter of fact and law, rather than as the effective method of
inquiry into any subject-matter” (Dewey, 1910, p.124). His ideas indicated that effective inquiry
strengthened students’ abilities to think critically and process new ideas not only in science, but
in multiple disciplines. In the 1930’s, an instructional model based on Dewey’s philosophy
became popular, which included (a) sensing a perplexing situation, (b) clarifying the problem, (c)
formulating a hypothesis, (d) testing the hypothesis, (e) revising tests, and (f) acting on solutions
(Bybee et al., 2006). A later model developed by Atkin and Karplus in the 1960s, used in a
science curriculum improvement study (SCIS) included a three step process that used the
terminology (a) exploration, (b) invention or term introduction, and (c) discovery or concept
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application (Bybee et al., 2006). This was the direct inspiration for the 1980’s 5E Instructional
Model (Bybee et al., 2006) which lends itself well to inquiry teaching as it includes the basic
elements of inquiry (Everett & Moyer, 2007). Since that time, 5E model has been used in
elementary, middle, and high school programs. It has five phases: engagement, exploration,
explanation, elaboration, and evaluation. Everett and Moyer (2007) describe the five phases as
“engage which focuses students on a question, explore where that question is investigated,
explain where data from the investigation are analyzed and interpreted, extend and apply where
concepts are connected to other concepts as well as to the real world, and finally, evaluate where
the understandings are assessed” (p.54). The National Research Council (1996; 1999) also
supports the 5E instructional model. Bybee et al. (2006) cite several studies that demonstrated
that students who were taught using the 5E learning cycle had greater learning gains than
students taught using traditional methods.
When students are engaged by inquiry teaching, they develop their knowledge of
fundamental scientific ideas through dialogue and practice (National Science Foundation, 2000).
“Children are naturally curious and eager to make sense of the world around them. In that
regard, they are very much like scientists in that both search for explanations as to how things
work and why things behave as they do” (Bentley, Ebert & Ebert, 2007, p. 35). Inquiry helps
“enable students to construct meaning for themselves through exploring relationships and
webbing those explorations to their prior knowledge” (Lowery, 1998, p. 30).
How does inquiry look in elementary classrooms? The characteristics of a classroom
engaged in inquiry is one where learners are actively engaged in acquiring factual knowledge,
and in formulating and asking questions that challenge and shape their understandings about the
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natural world (National Science Foundation, 2000; NRC 1996). Inquiry allows students to relate
to the knowledge they are gaining based on their personal experiences.
Why do the standards advocate the use of inquiry teaching? One reason is that the
process of inquiry helps provide students with thinking and reasoning experiences which are
necessary not only in science but all facets of life (NRC, 1996). Studies indicate that a positive
relationship exists between inquiry-oriented teaching and student achievement (Anderson, 2002).
It is even thought that exposure to science during early childhood is critical to improved
academic achievement in later years (Eshach, 2003). Furthermore, inquiry teaching is beneficial
for all students, including ESOL students (Fradd & Lee, 1999), special education students, and
students of poverty (Ohana, 2006) in learning and retaining content. Inquiry is also
developmentally appropriate for elementary students (Bentley et al., 2007).
Amaral, Garrison, and Klentschy (2002) examined the science performance of
elementary students who were English language learners, situated in an area of extreme poverty.
Teachers used inquiry based kit instructional materials in science. The results indicated that
there was a positive correlation between the numbers of years students were exposed to inquiry
based instruction and academic achievement in science, reading, writing, and mathematics.
Another study (Hampton & Rodriguez, 2001) considered the impact of science inquiry with
English language learners in a bilingual classroom. This study was conducted in 62 different
classrooms in schools near the Mexican border. Not only were students English language
learners; but they were also socio-economically disadvantaged. Intern teachers used an inquiry
based, hands-on program and found that not only was science content knowledge increased
language skills in both the native language and second language also improved. Further, guided
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inquiry as opposed to open inquiry may be a more appropriate method to use with English
language learners until language skills in English are strengthened.
Inquiry is also beneficial for students with disabilities. In a study of four school districts
in four states, Scruggs, Mastropieri, Bakken, and Brigham (1993) compared the effect of
teaching science using textbook versus activities-oriented teaching approaches. The study
focused on students with learning disabilities. Students performed better on tested material that
was learned through inquiry methods versus content learned through the textbook approach.
Moreover, students preferred learning using inquiry methods and retained information for much
longer. The results of this study indicate that structured inquiry methods help students with
learning disabilities acquire and retain scientific concepts.
Another program that demonstrates that hands-on learning is appropriate for students
with disabilities is the Science Activities for Visually Impaired (SAVI) and Science Enrichment
for Learners with Physical Handicaps (SELPH) project. This was created through the work of
the Lawrence Hall of Science, funded by the U.S. Department of Education. When originally
designed, it was developed to help blind students access science content. When tested with
various students, an unexpected benefit was discovered. The program worked effectively, not
only with blind students, but with students with and without other physical and/or learning
disabilities as well (Lawrence Hall of Science, 2009).
The bottom line is that “inquiry is central to science learning” (NRC, 1996, p.2) and
characterizes good teaching and active learning (Anderson, 2002). While inquiry is not the only
method of teaching science, it does lead to higher achievement, improved higher-order thinking
skills and attitudes towards science (Ohana, 2006). The fact that scientists themselves use the
principles of inquiry is more support for the fact that children should develop their scientific
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literacy in the same manner (Ohana, 2006). The standards (NRC, 1996) seem to advocate for
the use of inquiry in science teaching because of its many benefits to student learning.

Teacher Practices, Beliefs and Attitudes
We know that teachers play a critical role in improving the effectiveness of science
instruction (Yilmaz-Tuzun & Topcu, 2008). We also know that on a daily basis elementary
teachers face the daunting task of implementing inquiry, whether voluntarily or by mandate,
within their classrooms amongst a myriad of other challenges such as standardized testing and
high stakes accountability measures. Often, the most difficult task teachers have to overcome is
changing from practices with which they are comfortable (Johnson, 2006). This challenge
presents itself because change is difficult and “all teachers of science have implicit and explicit
beliefs about science, learning, and teaching” (NRC, 1996). That is why it is important to be
able to examine and reflect upon teachers’ beliefs and attitudes. In looking at what constitutes
teacher attitudes and perceptions, research indicates that these beliefs are expressed in the actions
and discussions of teachers (Trumbull, Scarano, & Bonney, 2006).
Several studies present a compelling argument that teachers’ perceptions, attitudes and
beliefs strongly influence practices in the classroom and the academic success of students
(Eshach, 2003; Koballa, 1988; Roehrig & Kruse, 2005, Yilmaz-Tuzun & Topcu, 2008;). This
would seem like a logical conclusion, because it may be difficult for one to practice effectively
something in which they do not believe. When teaching, teachers may tend to rely upon that
which is comfortable and familiar although, in theory, they might agree with the idea of teaching
using inquiry. This remains one major obstacle to implementing inquiry in the classroom. Many
teachers simply did not experience this kind of learning when they learned science (Bentley et
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al., 2007). Consequently, teachers resort to teaching science using whatever readily available
materials there are which often leads to textbook teaching where material in the textbook is
covered by being read, lectured on memorized, and then tested.
Trigwell, Prosser, and Waterhouse (1999) conducted a study where they found that there
is a relationship between teacher conceptions towards teaching and the methods they use to teach
content. Teachers who view themselves as transmitters of information or knowledge tend to
focus on teacher centered strategies. “This approach is one in which the teacher adopts a
teacher-focused strategy, with the intention of transmitting to the students information about the
discipline. In this transmission, the focus is on facts and skills, but not on the relationships
between them. The prior knowledge of students is not considered to be important and it is
assumed that students do not need to be active in the teaching-learning process” (Trigwell &
Prosser, 1996, p.80). In contrast, teachers who perceive teaching to be a matter of developing
conceptions, tend to use a student centered approach. In this approach students are viewed as
having to construct their own knowledge in order to develop their conceptions of what they are
studying (Trigwell & Prosser, 1996). While this study did not specifically use the terminology
“inquiry learning,” the learning experience encompasses what inquiry learning is all about. It is
the student centered approach, aimed at supporting deeper student understanding and
conceptualization of content that is aligned with inquiry learning. This is where students were
allowed the opportunity to question ideas, challenge beliefs, and engage in discourse. Moreover,
the results of this study found that not only is there a correlation between teacher conceptions
towards teaching and the methods they use to teach content, there is also a relationship between
teaching approaches and student learning. Their analysis suggested that when teachers used less
of an information transmission model, students reported gaining more depth of learning.
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Similarly, another study of middle school teachers (Johnson, 2006) revealed that “one of the
problems associated with teachers’ inability to change their beliefs about how science should be
taught related back to how they were taught and their experiences as learners” (Johnson, 2006).
One study described teacher beliefs as “their conclusions, philosophy, tenants, or
opinions about teaching and learning” (Czerniak, Lumpe, & Haney, 1999 p.125). Teacher
questionnaire information revealed that most teachers were actually in favor of reform based
instruction, but felt discouraged by lack of materials, lack of time, and mandated testing. Those
beliefs play a powerful role in what gets implemented at the classroom level, if ignored,
problems with reform efforts may arise (Czerniak et al.). A later study by this group (Haney et
al., 2002) used a framework that identified two specific types of teacher beliefs: capability and
context. Capability beliefs are a person’s perception of their own effectiveness (Haney et al.).
Context beliefs are how much support a person perceives they will receive to carry out an
activity effectively (Haney et al.). According to the study, these two beliefs create a continuum
of belief patterns. Using this framework, they investigated the relationship between elementary
teacher beliefs about teaching science and their ability to effectively teach science. This study
utilized the 1998 Horizon Research Inc. criteria as used by the National Science Foundation to
document effective teaching practices in science. Teachers in the study completed a
questionnaire that was used to develop what the researchers referred to as participant belief
profiles. Teachers were also observed using kit based lessons that covered various scientific
concepts, after which they completed an interview. In general, the study found that teachers with
high capability and context beliefs were more likely to incorporate inquiry based lessons and
communicate the content as presented using the kits properly, thus confirming that there is a
relationship between what teachers believe and what they do in the classroom.
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Roehrig and Kruse (2005) conducted a study with high school teachers in a large urban
district for the purpose of understanding the impact reform based curriculum had on teachers’
practices and the beliefs that confirmed this. Interviews and observations reflected that although
teachers had access to and used the materials, beliefs were also a factor in whether or not the
teacher actually used the materials as intended. Teachers who held traditional methods of
teaching seemed to be the most resistant to change. However, overall the use of the curricula
materials seemed to have positive impacts on teacher practices. Often teachers recognize the
value of teaching using different approaches, and yet they still teach in ways to meet their own
perceptions as was noted by Fradd & Lee’s (1999) research of teachers working with English
language learners.
In comparison, a few studies show that teacher attitudes do not necessarily influence
classroom practices. Trumbull et al. (2006) examined the practices and conceptions of two
teachers over a three year period and found that the teacher whose views were reportedly in line
with reform standards did not actually practice inquiry in the classroom. Another qualitative
study (Gunel, 2008) of one teacher’s transition from traditional based teaching to studentcentered or inquiry based teaching noted that the teacher struggled to develop his own conceptual
knowledge of the material at times. This may explain why it is often easier for teachers to rely
on textbook information and lecture methods without engaging in content exploration
themselves. Gunel’s report made an interesting note in that teacher attitudes may be, and often
are, influenced by the reality of the community of teacher’s and the school based administration.
However, while this may be true, a study conducted as part of the National Science Foundation
funded Local System Change through Teacher Enhancement (LSC) program research project
(Shimkus & Banilower, 2004) which compared teachers’ and principals’ perceptions of the
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factors they felt influenced instruction suggests that the attitudes of neither teachers nor
principals predicted the feelings of the other group. Nevertheless, this does not imply that
teachers do not perceive barriers to implementing reform based science instruction. On the
contrary, according to the information teachers reported in questionnaires collected during the
project between 1997 and 2003, lack of resources was perceived to be a barrier to their
instructional quality.

Instructional Materials, Importance, Support and Challenges in the Science Classroom
In addition to the availability of resources for students, teachers also need high quality
instructional materials that will support a consistent presentation of scientific concepts so that
they themselves can facilitate inquiry in the classroom (National Science Foundation, 2000).
This helps meet the needs of both students and teachers (Eshach, 2003). Mastropierri and
Scruggs (1994) found that some schools still tend to adopt textbook driven approaches even
though reform efforts called for inquiry based thematic approaches. Their study compared
textbook versus activities based, or inquiry instruction. They noted that textbook teaching
emphasized access of content through reading and focused on factual recollection of text,
vocabulary and facts. Even though textbook teaching allowed for a wide breadth of topic
coverage in a short amount of time, there were little opportunities for student exploration. The
activities-based instruction, which placed less emphasis on reading about science and more
emphasis on hands-on experiences with topics being explored, was found to be the preferred
method of teaching because students understood concepts and retained their learning. Their study
confirmed that traditional textbooks alone are not conducive towards inquiry-based teaching
(NRC, 2000) where students focus on memorizing facts, reading about science, and learning new
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vocabulary. Students often have a difficult time really understanding the relevance of scientific
concepts when simply reading about science because there is very little relevant interaction,
dialogue, and problem solving. Thus, there is a need for materials that teachers can use to help
them teach students effectively.
One survey of elementary science materials available in Virginia in 1989 (Their, 2001)
noted that of the more than twenty programs researched, only one program did not include some
type of instructional materials kit. A follow-up survey conducted in 2001 found that although
there were fewer companies publishing materials, all included some type of materials kit. There
seems to be a trend in commercial curricula that incorporates textbook, and science kits that are
geared towards including resources to engage students in inquiry learning. This is critical,
because lack of materials is one factor that can impede inquiry based teaching (NRC, 2000).
This demand for inquiry oriented materials may indicate a more positive attitude towards science
education at the elementary level (Their, 2001).
These types of commercial kit based science programs have been adopted by many
school districts as they have been revised to meet benchmark expectations that fall in line with
the National Science Education Standards (Bentley et al., 2007). A key characteristic is that they
are based on frameworks that actually connect big ideas, themes and concepts rather than
focusing on fact memorization (Roehrig & Kruse, 2005). What's more is that these materials can
provide teachers with a sequence of instruction, content support, and pedagogical strategies
(Roehrig & Kruse, 2005). These types of curricular programs support guided inquiry instruction.
In guided inquiry, there is support for open discussions and student questions, but the concepts
and lessons are fixed (Jones & Eick, 2007b). “In guided inquiry the curriculum provides the
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concepts for the study, while students investigate related questions through a series of scaffolded
activities where they collect and analyze data” (Jones & Eick, 2007b, p.914)
Other examples of guided inquiry kit based curricula include Full Option Science System
TM

(FOSS; Lawrence Hall of Science, 2005), Science and Technology for Children TM(National

Sciences Resource Center, 2003), and Biological Sciences Curriculum Study Science Tracks
(BSCS, 2007). Each of these programs have been developed to meet the National Science
Education Standards (NRC, 1996), and include research based content materials, comprehensive
teacher guides, teacher preparation videos, online resources, and hands-on kit materials to
provide students with hands-on activities that are structured, yet flexible enough to support
student investigation.
It is important to note that studies conducted on the FOSS program indicate that “students
learn and retain more content knowledge; students gain confidence in their ability to do science
and solve problems; students improve in their language arts (reading, writing) skills; students
attitudes toward science remain high; and females have as much success as males” (Lowery,
1993, p.6). Many subsequent programs have been designed based on the format and structure of
the FOSS program.
Jones and Eick (2007a) conducted a case study of the obstacles, adaptations, and practical
knowledge development of middle school teachers when implementing inquiry kit curriculum.
The study was conducted in a rural southeastern middle school of sixth and seventh grade
students with a total population of about 750 students. The school had recently adopted the
teacher-centered Science and Technology for ChildrenTM and Science and Technology Concepts
for Middle SchoolTM. The kits’ lesson plans included structured, pre-set topics and hands-on
activities that followed a learning-cycle model. “A developed curriculum such as this in which
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questions and discussions over student-generated data occur, but science concepts and lessons
are fixed, is referred to in this study as guided inquiry” (Jones & Eick, 2007a, p. 494). Six
teachers participated in the study, which included the use of interviews and reflective journals
that detailed the difficulties experienced in using the kit curriculum. Additionally, teachers were
also observed by the principal investigator who used a modified protocol from the 1996 Local
Systemic Change Classroom Observation Protocol. This protocol assisted with compiling
information about classroom practices generally associated with exemplary inquiry based science
teaching (Horizon Research, Inc. 1997). A focus group interview was conducted at the end of
the study to encourage group discussion and reflection. Two teachers were selected for the final
case study discussion. It was noted that both teachers were predisposed in favor of the
curriculum. Teachers struggled with classroom management problems associated with managing
kit materials and completing lessons within prescribed time limits. Many lessons ran over time
due to in-depth discussions; however, as teachers became more comfortable with using kits,
these areas improved. In terms of professional development training in the use of the kits,
teachers only received two weeks. This was not a substantial amount of time and resulted in
teachers only having a surface knowledge of the kit components. It should be noted that one risk
of limited professional development training according to a Cronin-Jones 1991 study (as cited in
Jones & Eick, 2007a) is that when teachers do not have lengthy initial training, they often make
adaptations due to the challenges they face which may result in either the alteration of the
curriculum due to their beliefs or the abandonment of the curriculum altogether. This content
rich kit curriculum was used by teachers to support their own perceived lack of background
knowledge. As a result of the use of the kit, teachers relied less on reading textbook,
incorporated cooperative learning, and used journaling and questioning with students. Jones and
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Eick (2007a) concluded that “implementing an excellent, inquiry-based curriculum that includes
pedagogical information and content knowledge can create changes in teachers’ pedagogical
content knowledge and practical knowledge through practice that supports inquiry” (p. 510).
By creating materials that are well matched to teachers’ learning and support needs, real
instructional improvement is possible (Schneider, Krajcik, & Blumenfeld, 2005), although not
guaranteed.
Even in districts or schools where a particular science program is adopted, it is not
unusual to find books or materials kits lying unopened. All too often, teachers either
cannot find time to teach science or else do so sporadically, after they have complied with
mounting pressures to teach the ‘basic’ subjects of reading, writing, and mathematics on
a daily basis to prepare students for standardized tests. (Their, 2001, p.xix).

Summary
The National Science Education Standards (1996) have been a catalyst for improved
science curriculum materials and has been influential in reform efforts in science. Research
indicates that best practices in science instruction support inquiry based teaching in the area of
science at all levels. Often, teachers find reform-based teaching to be challenging because of the
need to often overcome the influence of their own attitudes and lack of inquiry based experiences
(Schneider et al., 2005). Additionally, lack of resources and materials critical to maintaining
ongoing investigations with students has been an even stronger barrier to implementing inquiry
in the classroom. Kit based instructional materials are one way in which teachers’ content
knowledge and classroom management needs can be supported.
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In Chapter Three of this thesis report, I provided details about the setting, instruments,
data collection and analysis methods used in the study.
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CHAPTER THREE: METHODS

Introduction
The purpose of this study was to observe the practices of teachers when using an inquiry
based science kit program in fourth grade classrooms. In doing so, I explored the attitudes of
teachers towards their preparedness to teach science with the support of a curricular program
with science kit resources, and their practices when using the program.
Qualitative methods were used to collect data for this study since “qualitative research
seeks to understand the world from the perspectives of those living in it” (Hatch, 2002, p.7). I
obtained data from three teachers through interview, questionnaires, observations, and field
notes. In this chapter I report the design of this study, the setting in which the study took place,
and the data collection methods used in this research project.

Setting
This study took place in an Orange County Florida elementary school of approximately
700 students; 51% of whom were female, and 29% male. The ethnic makeup of the school
included Caucasian (46%), Hispanic (29%), Asian (12%), African American (6%), Multiracial
(6%), and American Indian (1%) students. The school campus housed administrative offices, a
media center, cafeteria, computer labs, math lab, science lab, and reading labs. There were 44
classroom and 5 resource teachers. In addition to kindergarten through fifth grade classes, the
school also had self-contained autistic units. Students were serviced in regular education and
exceptional education programs. A wide range of academic programs to support learning were
also available including, English for Speakers of Other Languages (ESOL), Specific Learning
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Disabilities (SLD), Co-teaching, Guidance Programs, Drug Abuse Resistance Education
(DARE), Pre-Kindergarten, Sheltered and Mainstreamed Autistic Support, Occupational
Therapy, Physical Therapy, Adaptive Physical Education, Language Arts Resource, Strings
Program, academic enrichment for Extended Day, and Speech/Language assistance. The school
is considered an “A” school based on the Florida Department of Education’s school scoring
system, and has been for several years.

Participants
Of the school’s six fourth grade teachers, three participated in this research project.
Teachers who participated were given pseudonyms. Ms. Rosschire, a Caucasian female teacher
had six years teaching experience at the first, second, and fourth grade levels. This was her first
year in this school district. She had taught in Ohio prior to moving to Florida. In Florida, she
had taught in Brevard County prior to moving to this school in Orange County. This was her
first year at the school in which this study took place. She was an elementary education major,
and was certified to teach Physical Education, K-12, K-8, and ESOL. Mr. Winchester, was a
male, Caucasian teacher with five years teaching experience, which included one year of
substitute teaching. Mr. Winchester had only taught at the fourth grade level and only for this
school. He was the team leader for the school year in which the study took place. During his
first two years, he completed the district’s Alternative Certification Program as his educational
background was not in education. Ms. Kowalski, a Caucasian female, had three years teaching
experience. This was her first year teaching fourth grade. She had previously taught at the
second grade level. She was an elementary education major and was certified to teach K-6. She
had been in the district for three years. When I shared the purpose of my action research with
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each teacher participant, each expressed an interest to engage in professional collaboration so
that they could utilize the district adopted program and resource materials and work together to
implement best practices in the classroom. They were willing to satisfy the requirements of
completing surveys, being observed, and conducting follow up discussions during the school
year. The participants were open to participating in the research and using the district adopted
materials during science teaching. Moreover, they expressed the desire to learn more about
themselves through action research.

Instruments and Data Collection Methods
Observations, field notes, interviews, and questionnaires are characteristic of action
research based, qualitative studies (Hatch, 2002). Teachers were given a survey at the beginning
of the study. The survey was a modified version of Horizon Research, Inc.’s Local Systemic
Change through Teacher Enhancement Science K-8 Teacher Questionnaire instrument (Horizon
Research Inc., 2003). This questionnaire was designed originally to obtain information from
teachers about their “opinions, their preparation, their teaching practice, and the quality and
impacts of their professional development experiences (Horizon Research, Inc. 2000). The
purpose of this instrument in this study was to gain insight into teachers’ opinions and teaching
practices in science. This survey was repeated again at the end of the study, along with a focus
group discussion, to determine if there were any changes to teacher opinions as a result of using
the science kits.
Classroom observations of teachers’ science instruction occurred during the school year,
in November, April and May. “Observing participants in action provides avenues into their
understandings that are unavailable any other way” (Hatch, 2002, p.90). Observations lasted
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from thirty to forty-five minutes, and did not involve any identifying information related to the
students. The intent of the observations was to observe how teachers used the kit based materials
in the classroom. Each teacher was observed three times during the study.
Field notes, which were anecdotal in nature, were taken during each observation session.
The initial plan was that each session would be audio taped, however the researcher found that
teachers were initially uncomfortable with being audio taped. After the first two observations
and discussions, teachers were more comfortable with the researcher observing in class. Thus,
the last observation session for each teacher was audio taped. This allowed the researcher to
collect more in depth information during the observation process.
A final focus group session to discuss the teachers’ collective experiences with using the
inquiry based science kit program was held at the end of the study. The focus group interview
was guided by explicit questions (see Appendix E) as well as items which the researcher
collected during observations or from the questionnaires that warranted further discussion . It is
common to follow up observations with an interview in order to get another take on teacher
perspectives rather than solely relying on the use of the researcher’s observations alone (Hatch,
2002).

Although I used guiding questions in this group interview session (see Appendix E),

this was an informal interview with free flowing, group dialogue.

Data Collection
After submitting and receiving IRB approval from Orange County Public Schools
(Appendix A) and the University of Central Florida (Appendix B) in November, 2007, I met
with the participants to review the parameters of the study and provided consent letters
(Appendix C) for their review. When I received the signed consent forms, I created pseudonyms
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for each participant to maintain teacher confidentiality. The pre and post questionnaires
(Appendix D) and observation/field notes were maintained in a locked cabinet. Files created on
the researcher’s personal computer and jump drive were password protected. Audio tapes were
maintained until transcribed and analyzed, and then were destroyed by the principal investigator
as per the parameters of the participant consent form.
After obtaining IRB approval, teachers completed their pre-survey questionnaires in
November, 2007, and responded to the same questions at the end of the study in May 2008
(Appendix D). This survey was based on a modified version of the Horizon Research, Inc. Local
Systemic Change through Teacher Enhancement Sciences Grades K-8 Teacher Questionnaire.
The questions were categorized into two areas. The first area asked questions about the teacher’s
opinions towards science teaching and their perceptions of their preparedness to teach science.
The next section asked questions about science teaching. Questions were either closed ended or
based on a Likert-based scale, commonly used in questionnaires, where participants evaluate the
degree in which they agree or disagree with statements.
Initially, we planned an observation schedule that would allow for weekly observations in
one of each of the classrooms. After the initial round of observations, a revision to our original
schedule was required when we realized that weekly lessons did not allow the teachers sufficient
time to plan and organize lessons using the kit materials. We then planned bi-weekly observation
sessions, but needed to make another adjustment when we learned that the school had been
randomly chosen to participate in the Florida Writes field test. This, along with other items such
as the school holiday calendar (Thanksgiving and Winter Breaks), workshops, school-based
testing, and district required benchmark testing forced us to place the observation schedule on
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hold until after the Florida Comprehensive Achievement Test (FCAT) had been administered.
In the meantime, teachers continued to plan lessons as a team.
In April and May, 2008, the observation schedule began again, and two additional
observation sessions were completed with each teacher. Since the team planned together and
maintained similar lesson schedules, this schedule actually allowed me to observe the interaction
of each teacher teaching the same lesson. During each observation session, I sat in the back of
the classroom so as to not interrupt normal classroom interactions and took anecdotal field notes
to document the experience. Student identifying information was not collected as the intent of
the observations was to observe and document teacher practices. To provide a structure and
focus for my observation and note taking, I referred to the Inside the Classroom Observation and
Analytic Protocol (Horizon Research, Inc., 2000) so that I might hone in on practices generally
associated with effective inquiry based science teaching (Horizon Research, Inc., 2000).
In early June, 2008, we conducted a focus group session to discuss the teacher
experiences using the kit materials. This session was led using scripted open-ended questions to
guide dialogue (Appendix E), however this was a flexible session with shared conversation. In
this session, it appeared that teachers were very comfortable discussing their struggles and
strengths amongst each other.

Data Analysis
The purpose of this study was to study teacher practices and attitudes regarding their
preparedness to teach science using a program with inquiry kit materials. Specifically, I wanted
to discover more information about fourth grade teachers’ attitudes towards teaching science
using inquiry based strategies and see how teachers used a curricular program with science kit
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resources in the classroom. By collecting data from multiple data perspectives, triangulation was
accomplished.
I collected the initial survey from each of the teachers and reviewed the information
contained within each survey. I tallied the responses to each question in a combined format to
see if there were any trends or common responses when the responses were aggregated. I also
looked for responses that varied and spoke with individual participants to ask further clarifying
questions as to what influenced such responses. I analyzed the combined responses to each
section of the pre survey to determine if there were overall trends within the data collected.
This was followed by teacher observations. Observations were used as a means to verify
instances of teacher practices that either supported or contradicted reported beliefs. For each
lesson, I observed the classroom environment and the noted the materials being used by the
teacher as well as the manner in which the teacher used the kit materials. I summarized and
compiled my notes from each of the three observations session.
After the final observation, I asked teachers to complete the post survey forms, bearing in
mind their experiences with using the kit resources and collaborating as a team. Teachers
completed their post survey forms individually and submitted them to me. I examined the data
from the final surveys to the initial survey responses and compared this information with data
collected through observations and/or our focus group dialogue to determine any contributing
factors for such trends.
I used the final focus group session to review the data I had collected and discuss teacher
overall attitudes, and discuss observed practices and contributing attitudes together, asking
particular questions about how the kit supported instructional practices. Data collected across

32

data methods were analyzed to determine any recurring themes or patterns connected with
beliefs or practices as related to the use of the science kit resources.

Summary
In Chapter Three, I discussed the design of my study, detailing the setting in which the
study took place, and documented instrument selection, data collection, and analysis methods. In
Chapter Four, I further documented my research project by presenting the data collected to
support my findings.
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CHAPTER FOUR: DATA ANALYSIS

Introduction
The purpose of this study was to examine teachers’ practices in using an inquiry based
science kit program in fourth grade classrooms. I collected data on the science instructional
practices of three elementary teachers through the use of observation notes, pre/post surveys, and
focus group notes.

Teacher Preparedness to Teach Science
My first research question was: How well prepared did teachers feel when using a
curricular program with inquiry kit materials to teach science as inquiry? To determine what
teachers felt towards their preparedness to teach science, I asked the teachers to complete a presurvey at the beginning of the school year. Teachers also completed the survey at the end of the
year, after using the inquiry kits. I compared trends and differences between their answers to
determine changes or patterns among their responses.
Each teacher was asked to rate how well prepared they felt to teach science, math,
reading/language arts, and social studies at the fourth grade level. They were asked to report
whether they felt very well prepared, fairly well prepared, somewhat prepared, or not adequately
prepared in each subject area. According to the initial survey, Ms. Rosschire reported feeling
fairly well prepared to teach science and social studies and very well prepared in
reading/language arts and math. Mr. Winchester reported feeling not adequately prepared to
teach science, somewhat prepared to teach social studies, and fairly well prepared to teach
reading/language arts and math. Ms. Kowalski reported feeling fairly well prepared to teach
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science and social studies, and very well prepared to teach reading/language arts and
mathematics. Their collective responses indicate that they all felt better prepared to teach
reading/language arts and math compared to science and social studies.
When comparing their pre-survey responses to their post survey responses, each of the
three teachers reported positive changes in their preparedness to teach science. I wondered if
this might have been attributable to teachers simply acquiring another year’s of experience in the
grade level with the content material, and posed this question to the teachers during the focus
group discussion. Teachers agreed that they felt more prepared to teach the content because of
the kit resources. When asked to describe their attitude towards using the kit to support inquiry
based science instruction, their responses were:
Ms. Rosschire: “I enjoy using inquiry based instruction and the kits in my classroom
because it encourages students to relate science to their daily lives. I didn’t do it as much
before I really began using the materials.”
Mr. Winchester: “The kit really is a godsend.”
Ms. Kowalski: “Well, I feel that it (the kit) is very needed in the classroom since
students need the most structure possible and this (the kit) supports that very much.”
Within content areas, teachers often feel more prepared to teach specific topics.
Therefore, another question asked of teachers on the survey was how well prepared they felt to
teach the following science topics at the fourth grade level: the human body; ecology, rocks &
soils, astronomy, processes of change over time (evolution), mixtures & solutions, electricity,
sound, forces & motion, machines, and engineering & design principles (e.g. structures and
models). Ms. Rosschire reported feeling very well prepared to teach the human body and fairly
well prepared to teach all the other topics. When I asked about this, Ms. Rosschire noted that her
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physical education certification provided her with additional content expertise and thus, she felt
comfortably prepared in this area. At the end of the study, this teacher felt very well prepared to
teach two additional topics (rocks & soils and forces & motion).
Mr. Winchester reported feeling somewhat prepared to teach six of the eleven content
areas and not adequately prepared to teach processes of change over time (evolution), mixtures
& solutions, sound, forces & motion, and engineering & design principles. At the end of the
study, this participant’s attitudinal change was positive in each of the eleven content areas, with a
final report of feeling fairly well prepared in each of the eleven areas.
Ms. Kowalski felt fairly well prepared to teach two areas (sound and forces & motion),
somewhat prepared to teach five areas, and not adequately prepared to teach ecology, astronomy,
machines, and engineering & design principles. When the participant was asked what helped to
make her feel fairly well prepared in the two areas reported, the participant noted that a part-time
job with a local company in a science lab environment working with children in these areas aided
in the ability to have repeated hands-on practice and interaction with this specific content. At the
end of the study, there was a positive attitudinal change in five areas and no attitudinal change in
six areas.
There did not seem to be a trend with regards to content areas teachers were less
comfortable teaching at the beginning of the study. It did seem, however that where teachers had
received additional experiences outside the normal teaching routine they felt more comfortable
with the specific subject content. When I compared teacher responses from the pre and post
surveys to see if there were changes in attitudinal responses, there was an overall positive shift in
teacher responses. In May, the total areas where teachers felt not adequately or somewhat
prepared to teach decreased significantly.
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One section of the survey asked teachers how prepared they felt to (1) lead a class of
students using investigative strategies; (2) manage a class of students engaged in handson/project based work; (3) help students take responsibility for their own learning; (4) use
strategies that specifically encouraged participation of females and minorities in science; (5)
involve parents in the science instruction of their students; and (6) recognize and respond to
student diversity. Teacher response options were not adequately prepared, somewhat prepared,
fairly well prepared, and very well prepared. On the initial survey, the teachers all responded
that they felt somewhat prepared. However, on the final survey, the teachers’ responses in each
area indicated positive attitude changes. In every area, their perception of their preparedness
changed to feeling fairly well prepared or very well prepared in all areas.
Teachers were asked to rate the importance of twelve instructional practices in science
instruction. These were: (1) provide concrete experience before abstract concepts, (2) develop
students’ conceptual understanding of science, (3) take students’ prior understanding into
account when planning instruction, (4) make connections between science and other disciplines,
(5) have students work in cooperative learning groups, (6) have students participate in
appropriate hands-on activities, (7) engage students in inquiry oriented activities, (8) use
computers, (9) engage students in applications of science in a variety of contexts, (10) use
performance-based assessment, (11) use portfolios, and (12) use information questioning to
assess student understanding.
When comparing responses from the end of the study to the beginning of the study, in
most of the responses, teachers had either no attitudinal change or a positive attitudinal change.
Ms. Rosschire’s responses was the same for all questions. She felt that each strategy listed was
very important. Mr. Winchester’s responses from the initial survey to the ending survey
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indicated a positive shift in importance in nine out of the twelve strategies with no change in
attitude on three strategies. Ms. Kowalski reported a positive shift in three out of the twelve
questions, and no change in the remaining nine. When comparing pre and post surveys, there
was no negative change in attitude when teachers categorized the importance of the listed
instructional strategies. I wondered if the program contributed to this, and the teachers weren’t
sure. We concluded that the overall experience of practicing the teaching craft, reflecting on our
practices, and trying to help students learn has some influence on feelings of importance. I got
the sense that participating in this study allowed us all to begin to develop our own experiences
with the practice of inquiry as a process.
Teachers were also asked to rate their feeling of preparedness to teach each of these
instructional strategies. One trend in teacher responses was that all of the teachers reported
feeling less prepared to use computers in science instruction at the end of the study. When I
probed the teachers for an explanation, they acknowledged that the inquiry kit resources included
a variety of computer based tools that students could use to support their learning, but teachers
found this feature difficult to implement in the classroom as there were never sufficient
computers for each student. Since this study was not structured in such as way as to observe
teacher practices in a situation where there were sufficient computers, I could not address
whether there would be any changes to teacher practices given the additional tools they perceive
to need. The teachers readily recognized there was a need to incorporate more student use of
computers during instruction because in most instances, technology use was limited to teacher
use when facilitating lessons. While the online tools would allow for differentiated instruction,
teachers expressed a concern about managing the different levels of students and the lack of
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computers for all students.

Furthermore, they voiced frustration at not having time to

implement all the activities they desired.
The post survey results reflected that the teachers felt very well prepared to teach, at
most, four of the twelve strategies in fourth grade science. Two common practices they reported
feeling very well prepared to use in science instruction were: (1) engaging students in inquiry
oriented activities and (2) using informal questioning to assess student understanding. When
discussing science instructional practices in the focus group, they agreed that the inquiry kit
resources definitely helped support them in this area. One comment made by Ms. Rosschire
illustrated this point.
Ms. Rosschire: “Using the kits, I always know we’re engaging in an inquiry activity to
support the (Sunshine State Standards) benchmarks. I’ve become more comfortable
leading in the directed and guided inquiry activities, but I have to admit I’m not as
comfortable with the full inquiry. Not in the sense that we can’t do it. It just seems like
it takes more time that we just can never seem to find. Maybe next year we can work
together to figure out how to incorporate one of the full inquiry projects and see how that
goes. I know it can only help prep students for fifth grade.”
Based on the data collected, teachers seem to be less prepared to teach science as they are
other content areas. However, the teachers perceived that they were better prepared to teach
science with the support of the science kit materials because they had resources to conduct
hands-on activities with students. The structure of the guided inquiry lessons provided the
teachers with a roadmap to help guide student learning and gave them more comfort level with
the content knowledge needed to facilitate specific guided inquiry activities.
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Teacher use of Inquiry Kit Resources in the Classroom
My second research question was: How did teachers use the curricular program with
inquiry kit resources in the classroom? Along with the customary textbook and workbook
resources available in traditional curricular programs, the program used at the school included an
inquiry activity materials kit with items for each activity organized within plastic bins, each
activity in resealable plastic bags. An activity DVD provided teachers with a demonstration of
each experiment. This was designed to allow teachers to preview the activities prior to use with
students. Colorful vocabulary cards accompany each unit, as well as a variety of color
transparencies. The school also purchased the student and teacher access to the online resource
materials. The student version, which required teacher setup, included access to the textbook
online. Teachers also had the capability to create and assign ancillary activities to support each
lesson, such as games, videos, and assessments.
According to the initial survey responses, two of the three teachers had mixed feelings
about the quality of the instructional materials. However, on the post survey, all three teachers
noted that the quality of the materials used at the school encouraged effective instruction. In my
observation notes, it seems that teachers relied heavily on the program. In each of the lessons I
observed, the program materials were used exclusively within the classroom. Teachers
responded that the inquiry kit improved their ability to implement high quality instructional
materials and their science content knowledge. When discussing how the inquiry kit supported
teacher’s science instruction, teachers’ stated the following:
Ms. Kowalski: “It helped provide hands-on materials for every student to use. I didn’t
find it to be a hindrance at all; in fact the opposite. The kits helped me do more modeling
and demonstrating. Once I got the hang of all the pieces and parts, I was able to manage
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the resources well. But I still felt a little weak with doing student-led inquiries. I’m not
sure I feel super comfortable with that yet. But what I do like is that it has the directed
and guided inquiry activities, and the kids love it!”
Mr. Winchester: “I agree. I thought the kits were great and easy to follow. For me, it
alleviated some of the pressure of me feeling like I didn’t know all the content. The
(teacher’s) guide gave tips about student misconceptions and I felt that prepared me a
little more to respond to questions. That helped me relax and focus on bringing the
subject to life, relating it to real life. My students were excited whenever we brought out
any materials, even though I did more demonstrations than anything else. Next year, I
want to be sure to use more consistently.”
Ms. Kowalski: “Me, too. I really want to see us use more inquiry based science lessons
throughout the full school year instead of just more heavily at the end of the year.
Ms. Rosschire: “Well, we manage to fit it all in, but the timing of some of the testing
puts us in a crunch. I did feel like we had more flexibility during the last half of the year
when FCAT testing is over. When we do have more time, the kits are perfect because
they’re perfectly aligned with the text and DVD. I thought that the kits gave us a really
good starting point for implementing standards based ideas. It made the task less
daunting.”
Another method I used to investigate teacher use of the kit materials in the classroom was
through lesson observations. Through my observations, I saw an increase in the use of the
program’s resources among the teachers. However, the use of the inquiry kit materials did not
always lead to the facilitation of hands-on, inquiry oriented lessons in science in every lesson.
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In my initial observation of Mr. Winchester, the teacher used the textbook to lead the
thirty minute lesson. The classroom was arranged in a U-shaped formation facing the front of
the room where the board was. He circulated around the room as the students partook in reading
portions of the text using the microphone. Mr. Winchester would stop the reading at various
points and probe the students. Questions posed by Mr. Winchester to the students were those
listed in the teacher’s guide, some of which were open ended questions that required students to
explain their thinking. He responded to students by asking additional probing questions. It
appears as if the students were already familiar with the key terms of the unit as the teacher made
several references to prior knowledge of terms such as precipitation, evaporation, and the water
cycle. There was a high level of student engagement in the discussion as Mr. Winchester
allowed students to share stories that illustrated various times they had participated in different
weather events. He also shared his own story about his experiences during one of Florida’s busy
hurricane seasons, and how the wind howled, and how water filled his yard almost up to his back
door. Students shared similar stories of different storms they had experienced, including snow
storms. Students were assigned the task of creating an illustration that depicted the parts of the
water cycle as independent work at their desks. Two other tasks were assigned to student in
different centers. The first task was a file folder activity where students used the kits vocabulary
cards in a matching game. In addition, students were to choose five words to add to their
personal word bank journals. The vocabulary cards were made of cardstock, approximately 5” by
7”. They seemed to be sturdy enough to be handled often. Each card contained vivid, colorful
pictures on one side and text explaining the word meaning on the other. Similar pictures were in
the textbook. They worked in pairs for this task. The next task was a writing task. Students had
to write a story related to any aspect of the water cycle. While students worked independently
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around the room, the teacher took a small group to a kidney table located at the rear of the room
and held a small guided reading group session. There, the group read a reading book, which
included the same content of the textbook, but was leveled to three different reading levels:
below, on, or above.
During the next observation session, Mr. Winchester began the lesson with a discussion
with students. This time, he used the vocabulary cards a little differently. During this lesson,
Mr. Winchester allowed each student to be the classroom “expert” on their assigned vocabulary
word. When various vocabulary words were read within the text material, students would stand
and explain their word meaning, share the photo provided with the instructional kit, and give
details about the word within the context of the concept being discussed. Some students
provided additional photos they had selected outside of the classroom independently. Mr.
Winchester facilitated the classroom discussion and related the topic of discussion not only to the
current topic being discussed, but also built upon prior concepts learned. There were also two
instances where Mr. Winchester noted vocabulary that would be discussed further in an
upcoming lesson.
On the third observation, Mr. Winchester used the teacher demonstration kit to provide a
classroom demonstration to support the lesson. The lesson was a guided inquiry investigation
which sought to answer the question, “How can you change the properties of glue?” It was the
fourth lesson and final lesson in a series on the properties of matter. The purpose of this lesson
was to help students understand that a new substance could be formed by chemically combining
two substances.

At various points, the teacher stopped to allow students to comment on what

was occurring during the teacher demonstration. Student interest and excitement was apparent
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throughout the room as all were either standing or seated on the edge of their seats with eyes and
attention focused on the teacher.
When I asked the teacher why he chose to do a teacher demonstration rather than
allowing the students to conduct the experiment in groups, he noted that time was a factor. He
had initially planned on having the children explore in groups of four, but the week’s schedule
prohibited this. He still wanted students to benefit from visually seeing the change, and it was
easier to set up, clean up, and move on to the next activity when faced with such limited time.
He was also unsure of having the students work with the borax solution and found that, in the
end, he felt more comfortable doing the demonstration. He commented, “I enjoy the lively
discussions in class, but so far I’ve been more comfortable with doing the demonstrations and
dialoguing with my students. “
I was only able to observe Ms. Kowalski two times. My first observation was of a lesson
on the water cycle. Students were arranged at four tables, two in groups of six, and two in groups
of five. Ms. Kowalski led the students in completing a classroom K-W-L chart to document
what they knew about the water cycle and what they know about the water cycle. She directed
students to use their textbooks to observe pictures of each of the words and they predicted the
meaning of the terms water cycle, thermometer, meteorologist, barometer, evaporation,
condensation, precipitation, humidity, temperature, and wind vane. Ms. Kowalski had prepared
sentence strips of the chapter’s vocabulary words in a pocket chart. Each vocabulary word was
discussed in terms of how it was related to the water cycle or weather. As each word was
discussed, students were directed to look at the illustration in their text books. As they went
through the list, the inquiry kit’s vocabulary cards were also placed in the pocket chart next to
the word. Next, the students read along silently while a tape of the three page text was played.
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At the end of the reading, students worked at their tables to sort their words into three categories
and answered the three questions at the end of the chapter. Students could help each other
complete the questions, but each student had to submit an individual response. These activities
were more teacher-directed, although student input through discussion was evident throughout
the lesson.
During my next observation visit, students were exploring the question how can you
change the properties of glue? This time, students were arranged in groups of four, with the
exception of one table which was arranged in a group of six, but the arrangement allowed
students to work in pairs. Each table was set up with the blue activity tray that included colorful
instructions of the guided inquiry activity, all components of the inquiry kit as well as materials
for each pair of students to conduct the experiment. The children’s excitement was almost
magnetic. Initially there was a lot of chatter. One student even squealed out and even sat on her
hands to contain herself. Ms. Kowalski held up her hand and gave a “give me five” signal to
which the students responded by giving her their attention. She asked, “What do you think will
happen when we add all these things together?” Students offered different explanations. Ms.
Kowalski asked them if they had ever seen or helped mix up cake batter. Many of the students
had. She also asked them to explain how cake differed from the batter mix. One student offered
that the cake tasted much better, which made the teacher and students laugh. Ms. Kowalski
replied, “Some people like the batter best of all, but I agree with you. I much prefer the cake
itself!”
On the projector screen, Ms. Kowalski revealed a picture of the day’s exploration
activity, which was the same as the picture on their activity mat. She advised the students that
they would be doing something very similar to cake batter and cake. She directed their attention
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to the projector where she previewed the investigation question, followed by a review of each
step of the activity, which was directed by the teacher. As Ms. Kowalski conducted an inventory
of each of the materials with students, she held up each item for the class to see as she explained
each of the six steps. She emphasized several times that the students would be observing what
happened and recording their observations. Students were allowed to begin the inquiry activity,
while the teacher circulated around the room. Ms. Kowalski moved to each group and
encouraged the students to play with the new mixture they created and “Observe. Observe.
Observe.”
After almost twenty minutes, Ms. Kowalski gave the “give me five” signal again to get
the attention of the students. She had each group place their new substance on the tray, and
instructed the students to complete their data sheet. She explained that the data sheet was a way
for them to write down what they saw, or their observations on paper. She also noted that “good
scientists take detailed notes so other people can learn from them.” Students were then allowed
some time to take notes about the color, smell, and texture of the glue they started with and the
substance they created. At this point, it was time for the class to leave and go to their special
area class, and the teacher ended the session by stating, “Students, I want you to think about the
new substances you created. When we return from music, we’ll talk about whether or not your
new substances would make a good glue or not. We’ll also compare and contrast the glue and
our new substance.” The class lined up and went to music class.
When discussing the lesson with the teacher a few days later, she noted feeling that the
lesson went well, but she also felt that the lesson took a little more time than original anticipated.
She shared with me a class Venn diagram where the students came up with similarities and
differences between the glue and the new substance. This was the reading skill that accompanied
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the science lesson. In response to the question of whether or not the substance would make a
good glue or not, student explanations showed that some students thought the new substance
would make a good glue since it was made out of glue, while others didn’t think it would make a
good glue because of the other items added to it. She commented that when reviewing the
comments on the activity sheets, students had difficulty explaining their reasoning. So, she had
to change the next day’s lesson to include a review of the properties of solids, liquids, and gases
so that the children could talk this through further.
While I did not have the opportunity to review this subsequent lesson, the teacher
informed me that the students came to the conclusion that the new substance would not make
good glue because it wasn’t sticky like glue. They had tested it out in the class with the teacher
who felt, “It was a great lesson for the kids. I’d never seen them so engaged. But it did take
longer than I thought. I wish I could do it with every lesson, but there just isn’t always time. But
we had fun and I think they learned a lot. They seemed to grasp the concepts and really retain
them later.” One of the comments she made in our final session was, “I noticed that the science
investigations helped out in other subject areas, too. The one experiment we did that you
observed helped out with their reading skill with compare and contrast. I’d hear them over and
over again talking to each other about the time we made the silly putty stuff compared and
contrasted it to glue. They never forgot.”
Perhaps the greatest growth in teacher use of the materials was with Ms. Rosschire.
Much like Mr. Winchester and Ms. Kowalski, Ms. Rosschire’s first observation reflected the
teacher’s use of primarily the textbook and worksheets. However, the teacher did project the
colorful lesson transparencies which came with the kit on the projector screen and discussed
those with students. On the second observation of Ms. Rosschire, the students were completing a
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guided inquiry investigation exploring the question: How can you grow a potato plant without a
seed? She led a discussion with students about what they knew about growing plants and
whether any of them knew what having a “green thumb” meant. Ms. Rosschire related this to
the student’s knowledge of similes and metaphors and explained that it didn’t actually mean your
thumb was the color green. She then had the students discuss ways they could grow a plant, and
when no one offered the explanation that a plant could grow without a seed, she inquired, “Do
you think it’s possible to grow a plant without a seed?” Some students said no and others said
yes. One student even commented that it could be done, but that it would be a miracle and
miracles can’t be explained. Ms. Rosschire acknowledged that this may be true, but that “….for
some things, we just haven’t explored them yet to find out. Today we’ll investigate whether you
can grow a potato plant without a seed? Has anybody ever seen someone grow a plant by putting
a piece of it in water or a special kind of dirt called potting soil?” Some students raised their
hand indicating they had.
Ms. Rosschire noted that the class would investigate how to grow a potato without a seed.
She presented the materials, which was a cut piece of potato, toothpicks and cup with water. She
pushed the toothpicks into the potato and placed the cut side of the potato in the water; the
toothpicks held it in place. She instructed the students that they were going to observe what
happened to the potato over the next two weeks as they studied the unit on plants. Together, they
completed a classroom observation chart describing the state of the potato as it appeared to them
that day. She noted that they would repeat this process in one week and then again in two weeks.
She next played a clip from the lesson. It was a “You Are There” piece of less than a minute that
painted a picture of flowers everywhere of different varieties growing. Music and the sounds of
nature accompanied the narrator. After this, the teacher posted a colorful diagram of a plant and
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plant parts on the projector screen and discussed each, while students labeled their own plant
parts worksheet. Throughout the lesson, students raised their hand and participated, using their
books as a resource to help them respond to the teacher questions. The final product was a
worksheet which mirrored the teacher worksheet Students completed their individual diagram
worksheets which matched that of the teacher on the overhead. It was difficult to ascertain
whether or not the students made any connections between the plant diagram and the potato or
other plants as the lesson ended when the class had identified the names of the parts of the plant.
On Ms. Rosschire’s final observation, she conducted a lesson on the properties of matter.
Students were arranged in a U-shaped configuration. The teacher circulated around the room
within the U. When I arrived, she was already a few minutes into the lesson, but I picked up
where she was introducing terminology. She passed around one of the kit’s vocabulary cards
with the term and definition of a physical change. She noted that this one was “really cool” and
that she wanted them to “take a good look at it” when it came around. She stated the definition
of a physical change by saying, “A physical change is a change in size, shape, or state of matter.
So let’s look at this, “If I, Ms. Rosschire puts on 100 pounds, am I gonna look different?”
Students audibly and visibly responded affirmatively by saying, ‘Yes” and/or nodding their
heads. One student even exclaimed, “Wo-oh” and looked in disbelief. The teacher noted that
this would be an example of a physical change and that she would “physically look different.”
At this point, the teacher paused and allowed a student “expert” to explain what a physical
change was and reminded them to state this using their “own words.” It appears as if several
students had been pre-selected to explain various terminologies in their own words upon teacher
direction as she repeated this several times throughout the lesson. She paused to ask the students
if “that makes sense” after this and each example presented by both the teacher and students.
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She allowed students to comment and encouraged questions among the students. Then, she
moved on to a chemical change in the same manner. After this, she flipped through several of
the kit’s vocabulary cards that accompanied the unit’s lesson. She commented that they would
keep those handy, along with three books they would be reading, which had more information
about the unit. She stated the names of each of the three books they’d be reading in small
groups. These were the leveled readers included in the kit that accompanied the unit. She also
advised the children that one of the books had an interesting title that she was sure they’d all
enjoy as it was one of her favorites.
Next, Ms. Rosschire stated, “But the biggest focus today’s is on a ‘D’ word. Who
remembers what that D word might be? Several students offered suggestions and she confirmed
that it was density. ”What is density, who can put it in their own words?” We’re going to be
dealing with density today by putting different objects inside and we’ll see which objects will
sink and which will float. Does anyone have a prediction on what they think will happen?”
When none of the students offered a response, Ms. Rosschire prompted them further, by
asking them what they thought would happen if they put a crayon inside a container that she had
full of water. She asked students to raise their hand if they thought it would float, sink all the
way or just sink a little bit. She explained that this was what they would be experimenting with
today. She noted that since they were “stuck” on making their predictions and were not really
sure yet, they’d begin by watching a portion of the activity.
Next, she turned down the lights as well as the projector screen. She began a DVD. I
realized that it was the teacher activity DVD that accompanied the kit materials. The screen
indicated that they would be looking at a directed inquiry activity. She directed a student to read
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the EXPLORE question, which was: What properties cause liquids to form layers? She also
stated, “That’s the million dollar question!”
Then, the class watched as the activity DVD provided an explanation and demonstration
of the experiment. After the first and second steps (pouring the different liquids in layers and
observing them), she paused the DVD and questioned the students. “What did you notice?
Remember what the million dollar question.” Students commented and she provided specific
academic praise regarding the comments from students who noted that some liquids sank and
other floated to the top. A pattern I found in Ms. Rosschire’s questioning technique during the
lesson was that she used the following questions whenever a student shared a comment with the
class: (a) Why do you think that would that happen? (b) How? and (c) Might there be other
reasons? This seemed to foster dialogue among the students and encourage students to explain
their thinking or rationale for comments contributed during the discussion.
After this, Ms. Rosschire stopped the video, indicating she didn’t want to “give away”
everything and asked students if they could make predictions about the different objects and
whether they would float or sink when placed into the liquid. She reminded students that they
would need to pay close attention as she would need several helpers to assist her before they
tried the experiment on their own. Together, they made predictions about whether a paper clip,
Styrofoam, or cork would float or sink. She would not confirm or deny, instead she told the
students, “We’ll have to see if that’s true.” Some students were not sure what cork was, so she
had them discuss and share several examples. She directed students’ attention to a bulletin board
in the classroom which was made of cork material. Several students inspected and touched the
material.
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She demonstrated the process of adding the different liquids (corn syrup, dishwashing
liquid, water with food coloring, and corn oil). For each item added, she had a student helper
assist with the measuring and adding of the liquids. In actuality, students completed the entire
demonstration as she simply guided the student helpers through each step. The teacher was very
careful in making sure the students could measure appropriately. When the corn syrup was
added, she asked students about the properties of cornstarch and how it felt to pour. When the
oil was added, she asked students if they had cooked with oil. When the dishwashing liquid was
added, she asked whether any of the students had to wash dishes at home. She also asked
questions like: “What do you think is going to happen. Her enthusiasm was infectious as she
reminded students that good experiments had steps to follow and it was important to follow
instructions appropriately. As she demonstrated the experiment, she constantly oriented the
students to what she was doing and reminded them that they would also be doing their own so it
was important to pay attention.
At one point, she directed the students to their textbooks, calling their attention to the
page number where they could follow along in their textbooks. She asked students to “make
some observations” calling their attention to the placement of the different substances.
After they had tested the materials together, students were given their own materials,
along with a lab sheet to note their findings. They were directed to find out on their own which
liquid had highest density of all the liquids, which had the lightest, and which objects would sink
or float. Students also had to explain their thinking and describe how they would be able to tell
which objects would sink or float. Before students began, she allowed them to make
suggestions about other small objects around the classroom they could test. The students came
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up with rubber bands, crayons, erasers, and broken toothpicks. This continued for the rest of the
lesson, until they had to leave for their special area class.
In discussing the wrap up of the lesson with the teacher, she noted that students were able
to compare their predictions and observations, and together, they discussed and explained the
differences between the two. Students were also able to explain that the objects with the highest
density as those which would sink versus those with the lowest density as those which would
float.
I asked her how often the students strictly read from the textbook. She seemed surprised
to note that she probably relied less on the textbook reading and worksheets and more on the
materials in the kit, however every lesson did not include an investigation experiment. She felt
that one of the best features of the kit was the way the assessment guide helped you prompt
students to explain what they are thinking.
There were times, she noted, where students were required to read and complete
worksheets, but she always tried to supplement with hands on or visual support, and incorporate
as many inquiry investigations as time would allow. There were times when she used the level
readers in a guided reading group to review content and supplement with cooperative learning
activities and/or video resources. The one area she had not yet explored was the technological
resources that accompanied the kit. She felt that this could really help differentiate instruction,
but it would be something to delve into further next year. Like the other teachers, she felt that
there was much more flexibility after the FCAT to spend more time exploring topics, and that
given the amount of material required to be covered, a “healthy balance” between traditional and
inquiry teaching was required. She said she wanted to do a better job of responding to student
comments in journals as more of a common practice.
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One section of the survey asked teachers how often they conducted specific inquiry
oriented strategies in their science instruction as the teacher. I found it interesting that the
teachers reported conducting the targeted activities often (once or twice a week) or all/nearly all
science lessons in their pre surveys. They reported conducting this in all/nearly all science
lessons in their post surveys. I decided to record which activities teachers practiced at least once
during my eight observations to see if their perceptions of their practice matched their actual
practices. Based on their responses, I expected to see each strategy on more than half the
observations. The table below summarizes the percentage of the observation sessions in which I
observed each of the listed practices being used by teachers.
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Table 1: Teacher Use of Inquiry-Oriented Strategies in Science Instruction within the Classroom
_____________________________________________________________________________________________
Inquiry-Oriented Strategy

Percent of Sessions Teachers
Demonstrated Strategy

Use designated program instructional materials as the basis for science lessons

100%

Introduce concepts through formal presentations

100%

Demonstrate a science-related principle or phenomenon

75%

Teaching science using real-world contexts

75%

Arrange seating to facilitate student discussion

38%

Use open-ended questions

100%

Require students to supply evidence to support their claims

63%

Encourage students to explain concepts to one another

50%

Encourage students to consider alternative explanations

50%

Allow students to work at their own pace

25%

Help students see connections between science and other disciplines

63%

Use assessment to find out what students know before or during a unit

50%

Embed assessment in regular class activities

25%

Assign science homework

0%

Incorporate student notebooks or journals where they can read and comment

0%

Based on this data, there were discrepancies between what teachers perceive are practices
they implement in science instruction and practices that were actually conducted in the
classroom. Nevertheless, I recognize that this information was collected based on a small sample
size and a limited number of observation sessions. Results might differ for a larger sample size.
I was particularly surprised that I did not see evidence of teachers assigning homework or
incorporating student notebook or journals. I expected that, at the fourth grade level, teachers
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would emphasize writing in science because students are tested in writing on the FCAT at this
level. One set of worksheets included in the kits were especially geared towards having students
reflect about their activities and provide students with the opportunity to see how writing is
connected with other disciplines. Whereas the science kit included materials that could easily be
incorporated into student journals, I could see how the sheer number of workbook resources
could be overwhelming as the kit included a vocabulary workbook, an FCAT practice workbook,
a blackline master workbook of the lab activities, an assessment workbook, a homework
workbook and a guided reading workbook in hard copy student, teacher and online versions.
An analysis of the observation data indicated that teachers used the science kit program to
help them engage students in inquiry based investigations. However, the overall theme learned
from this data was that the inquiry activities were directed inquiry in nature, even in instances
where the program materials indicated that the activity was supposed to be a guided inquiry
activity. I found that teachers always provided the question to be explored as well as the
materials and detailed procedures which would be used to conduct the investigations. This, by
definition, means that it is a directed inquiry activity versus a guided inquiry activity where the
students are engaged in planning and considering variables. Yet, I believe that this is a step in
the right direction because teachers were able to make changes in their science practices from a
more textbook centered “reading about” science at the beginning of the study towards more
hands-on inquiry learning in science at the end of the study.

Factors Supporting/Inhibiting Instruction
In our discussions, a recurring theme from the group was that time presented perhaps the
greatest challenge to implementing inquiry science learning within their classrooms. When
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discussing this in the focus group it was commented that the fourth grade curriculum included
preparing students for the writing test, administered to all students in February, as well as
reading and math. They seemed to feel the priority was to prepare students for reading, math,
and writing - subjects that were tested at the fourth grade level.
Mr. Winchester: “There is a definite crunch to fit in all the skills and experiences that
students need for writing. Because we’re tested in writing, we have to make sure the
students are prepared for it, and there’s only so much time in the day. What we do want
to do in the future is have students do more writing about science to tie in with the hands
on because hands on definitely sticks with the children.”
Ms. Kowalski: “We do feel the weight of being testing in reading, math, and writing,
especially since that info is tracked and discussed a lot. I mean, we have meetings on the
assessment data every month, at the school and to the district as well, so yeah, there
definitely is that pressure, especially this year with the field writing test being so much
earlier, too.”
Ms. Rosschire: “We do still have to teach science and the resources in the kits help you
streamline things, but you only have so much time. Sometimes I feel like I want to do
more experiments and get into topics more, but, you know, we have to move on. There’s
so much to fit in and keeping up with the pacing guide is difficult sometimes. This year,
especially since we had to do the extra writing and we wanted to prepare the kids. So
you do have to opt for helping give the kids what they need. It’s a balancing act, and I
hate to admit it but for the sake of time, sometimes you have to present the lesson in a
more streamlined way. Even the teacher’s guide gives you pointers for what to do when
time is short. And it’s not always an inquiry investigation.”
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Moreover, teacher survey responses indicated that there were three other factors that
inhibited their science instruction: (1) selection of courses provided by the school district for
science training, (2) time available for professional development and (3) consistency of science
reform efforts with other school/district reforms. They were reluctant to comment on items
related to school/district practices that may impact instruction. When probed further, the
teachers indicated that the priority of other subjects seemed to take priority over science, but they
weren’t sure whether the pressure originated at the school, district, or state level. A persistent
theme in this area indicated that this priority remains an overwhelming concern for teachers even
though they have the resources to help them implement science as inquiry.

Planning, Collaboration, and Professional Development
As a general rule, the teachers participate in weekly team planning sessions. Thus, it was
not surprising that teacher responses were identical with regards to the number of lessons taught
per week and the number of units completed. Each teacher indicated they taught three lessons
per week for an average duration of 41-50 minutes. By the end of the year, each of their classes
had completed six units for the school year.
When I reviewed this with the team in our final meeting, the participants agreed that time
was made available for them to plan and prepare lessons as a team, working together, and that
they had all figured out a system of managing the resources in the kit. As they tried to
implement science in the classroom, they reported feeling supported by their team members as
they tried to implement their learning in the classroom. At the conclusion of this study, one
teacher commented, “I enjoyed participating in this focus group because it gave me a chance to
look at how I use science in my classroom and I was able to collaborate with peers on ways we
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could improve and enhance our lessons in the future.” On the other hand, they made a point to
emphasize the need for more science-related professional development, as well as the need for
time to reflect on their learning as it relates to classroom application.
On the final survey, teachers were asked to what extent their team planning contributed to
their content knowledge, understanding of how children learn think and learn about science, and
their ability to implement high quality instructional materials. Teachers reported that team
collaboration and planning had the greatest impact on their understanding of how children think
and learn about science because they were able to discuss different strategies and benefit from
their collective teaching experience with students. Team planning did not necessarily improve
their science content knowledge, but provided opportunities for them to review the kit materials
as well as plan for classroom and materials management.
Teachers stated that the actual inquiry kit contributed more to their content knowledge.
They especially honed in on the section of the teacher guide that provided a summary of
common misconceptions among students as they said this helped them feel more prepared to
guide students towards correcting their misconceptions. The team spent approximately two
hours per month on team planning and collaboration specifically on science, which was much
less than the time spent planning in other content areas. The team noted that the planning time
they spent together primarily included a review of the Sunshine State Standards to be taught and
the lesson activities suggested by the district pacing guide, which was based on the adopted
science program.
In terms of district provided professional development, teachers reported minimal
participation for the school year on both their pre and post survey. At the beginning of the
school year, they reported zero hours. By year end, two teachers did not report, and one teacher
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reported less than five hours. Since the team collaboration and planning activities focus on
classroom and program management and does not necessarily reinforce science content,
professional development is critical for teachers at the elementary level to assist them in
improving their science content knowledge.
The overall picture that emerged here is that although the science kit materials provided
support to teachers, such as the DVD and science articles, teachers need ongoing professional
development in order to address their science content needs. Collaboration and planning time
alone are insufficient to meet the diverse learning needs of the teachers.

Summary
The purpose of this study was to explore teachers’ practices when using an inquiry based
science kit program in fourth grade classrooms to determine if kit resources helped teachers feel
better prepared for science instruction and observe their practices when using science kit
materials. In analyzing the data collected through this study, several themes were revealed about
the relationship between the use of kit resources and practices in the classroom. First, when
teachers used the inquiry kits in the classroom, their perception of their preparedness to teach
science and their ability to facilitate inquiry learning experiences for students was positively
impacted. Second, in spite of the availability of such resources, teachers’ struggled with the
element of time as well as the perception of the priority science takes in light of other subjects at
the fourth grade level. Third, teachers did change science teaching practices towards inquiry
teaching, but teachers either modified or failed to use some of the components of the resources
available in the kit. Finally, team collaboration and planning played an important role in
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encouraging teachers to use the inquiry kit program’s resources but did not address science
content needs.
In Chapter Five of this thesis report, my conclusions from this research study were
presented as well as suggested areas of further research.
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CHAPTER FIVE: CONCLUSIONS

Introduction
Teaching science as inquiry helps children develop scientific literacy and is the
recommended method of teaching with students of all ages (Anderson, 2002; Ohana, 2006; NRC,
1996). This active learning approach has been shown to lead to higher achievement and
improved critical thinking skills in all subject areas (Anderson, 2002; Dewey, 1910; Eshach,
2003; Fradd & Lee, 1999; NRC, 1996; National Science Foundation, 2000; Ohana, 2006). To
support teachers in implementing science as inquiry, many curricular programs include science
kits that are designed to encourage guided inquiry learning (Their, 2001). Since research
suggested that teachers rely on instructional materials to structure lessons (Their, 2001), I wanted
to find out whether an inquiry based science kit program impacted instruction. My research
questions were:
● How well prepared did teachers feel when using a curricular program with inquiry kit
materials to teach science as inquiry?
● How did teachers use the curricular program with inquiry kit resources in the
classroom?
I was particularly interested in these questions because I saw a need to improve the depth
of student content knowledge and increase test scores in science. I believed that teaching science
as inquiry would enrich science knowledge for all.
Over the course of the study, several themes emerged. The first theme was that teachers
perceived that they were better prepared to teach science as inquiry when using the science kit
program. The second theme was that time available to teach science was limited due to
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perceptions about the priority of other subject content areas. The third theme was that teachers
did change science teaching practices towards inquiry teaching using the kits. The fourth theme
reflected that team collaboration was an important factor in teacher use of the science kits, but
the kit’s resources did not fully address science content needs.

Discussion
Based on my data, I concluded that teachers did feel better prepared when using the kits,
and they used the kit resources to implement science as inquiry. As a result of the kits, teachers
moved from simply reading about science and answering questions to focusing on an
investigation question. The kits made it easier for teachers to prepare for science instruction as
they became more familiar with the kit’s materials. In addition to materials, teachers were
provided with science content support and materials for students to engage and explore inquiry
questions. One of the things I noted was that the science materials kits supported both directed
inquiry and guided inquiry approaches to science lessons. However, in most cases, students
were directed through the investigations as the teacher provided the investigation question,
materials and procedures for the students to follow, making them more directed inquiry lessons.
This leads me to conclude that use of science kits does not necessarily result in changes to
classroom practices that will lead to lessons where students plan and consider other variables
consistently, which is necessary in transitioning students towards making deeper connections and
developing scientific literacy.
Lessons were structured using the 5E Instructional Model (Bybee et al., 2006) and
teachers seemed adept at implementing the first two phases of the 5E Instructional Model:
engagement and exploration. The questions and discussions teachers had with their students
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were engaging and such that encouraged the students to relate topics to their own personal
experiences, which is important to inquiry learning (NRC, 1996). There was also evidence that
teachers felt that the kits also helped them with the third phase (explain) of the 5E Instructional
Model by providing content background and knowledge to help them interpret the results of the
experiment, but teachers were less adept at implementing the final two phases (elaboration and
evaluation). This is perhaps because of the limited professional development teachers received
in the area of science as the kits did not fully address science content needs of the educator.
Since elementary teachers often lack sufficient content knowledge and have not experienced
inquiry learning as students themselves (Bentley et al., 2007), there is a need for additional
support beyond the kit to help them be better prepared to teach science as inquiry.
Traditionally, this can be addressed with ongoing professional development programs.
One study completed by Supovitz & Turner (2000) found that professional development
programs which were intensive and sustained led to changes in teacher practices after 80 hours
of professional development. Their work also indicated that changes to teacher practices were
seen when professional development efforts was coupled with curriculum based materials based
on the national standards that contained sequenced, grade-level appropriate, and content rich
activities (Supovitz & Turner, 2000). Another issue that occurs when teachers have limited
professional development training and support is that there is the risk that they will alter and
adapt the curriculum from its intended purpose (Cronin-Jones as cited in Jones & Eick, 2007a).
Teachers in this study adapted materials that were intended to be used as student investigations
and used them as teacher demonstrations. One teacher used the teacher instructional DVD as a
model to guide students through and experiment.
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I also posit that team collaboration and planning was critical in encouraging teachers to
use the inquiry based programs. Research indicates that strong, collaborative relationships,
especially at the elementary level are important (Bentley et al., 2007) in that they provide
opportunities for teachers to reassess and reflect upon their own beliefs and learn from each other
(Anderson, 1996, 2002; Czerniak et al., 1999).
Lack of resources is often cited as an impediment to implementing science as inquiry
(Czerniak et al, 1999; Jones & Eick, 2007a, 2007b; Shimkus & Banilower, 2004). The results of
this study found that teachers had ample materials and this was not a factor. Teachers were more
discouraged by the lack of time when trying to utilize reform based instruction in the classroom.
The pressure to prepare students for state mandated testing and the priority of reading, math and
writing proved to hamper efforts at conducting student-centered inquiry lessons. This was
another reason cited as why teachers opted to use the materials as teacher demonstrations rather
than student inquiries.
Changing teacher practices is not an easy task and takes time (Fullan, 2007). One theme
I discovered was that teachers may perceive that they are practicing inquiry when in fact they are
not. Teacher responses and observation data revealed teacher perceptions and actions differed.
Teachers need opportunities to reflect on their actual practices.
The findings of this study indicated that it is possible for teachers to implement science as
inquiry when supported with high quality instructional materials. However, there is a need for
additional support, such as professional development and time to plan and collaborate with
others involved in the implementation process.
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Limitations
My first limitation dealt with the participants involved in the study. This study was
conducted with three fourth grade teachers with three to six years teaching experience.
Expanding the participants to include teachers of other grade levels could provide different
insights into their use of science inquiry materials. It would be interesting to see if middle and
high school teachers face similar challenges with time. In addition, the teachers were favorable
towards wanting to incorporate the program’s materials in their classrooms. Results can not be
globally applied to teachers of other grade levels or to teachers who are not predisposed towards
wanting to implement science as inquiry.
Another limitation of this study was time. This study was conducted during a single
school year and was hampered by scheduling conflicts. The biggest problem I encountered was
when the school was randomly chosen to participate in the FCAT Writing field test. Teachers’
focus shifted towards preparing students for the FCAT examination earlier than expected, which
delayed planned lessons.
Another limitation was the curricular program used. There are numerous available
programs designed to coincide with the National Science Education Standards (NRC, 1996) and
support inquiry based teaching practices. Teachers may interact with other materials differently.

Recommendations
The biggest lesson I learned from this research is that the likelihood of materials
remaining unused is high unless we can incorporate more activities where teachers are
interacting with the science inquiry-based materials. If doing this study again, I would focus on
how ongoing professional development sessions throughout the school year outside of the
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classroom would impact teacher practices. I would like to see teachers using the resources in
the materials kits by participating in the guided inquiry investigations as learners. I would want
to work together to change the activities from step-by-step procedures to make them less teacher
directed to more student-centered inquiry investigations. As a follow up, teachers would be
observed and video taped facilitating the lessons in which they had participated as learners. In
this study, I found that teacher perceptions and practices differed. One way to match their
perceptions with reality would be to have them view their video taped observations so that they
can reflect on their practices.
Another change I would make to this study would be to have more consistent observation
data. I would want to establish a schedule to check in with teachers weekly at designated
timeframes when science lessons are scheduled and track whether or not those lessons are being
conducted. If a lesson had been postponed, I would like to track and document reasons for the
interruptions. This would provide more data as to how often science lessons take a lesser
priority than other activities.
To expand the scope of this study, I would include a larger group of participants to
include teachers at a variety of grade levels. It would also be interesting to see if new teachers
are coming into the profession more prepared to teach science. A number of studies have been
done with regards to teacher preparation programs (Fullan, 2007; Hayes, 2002; Kelly, 2000;
Neiss, 2003; Scantlebury, 2008). Perhaps changes have been made that provide teachers with
greater content knowledge and support.
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Summary
I believe that commercial kit based programs can provide a framework for helping teachers help
students connect big ideas and themes (Roehrig & Kruse, 2005) by providing them with concepts
for study and scaffolded activities (Jones & Eick, 2007b). Teachers feel better prepared and are
more likely to incorporate science regularly in classroom activities when they have materials
readily accessible to them. However, teachers need to be taught how to use the materials
appropriately and should experience inquiry learning with their peers in collaborative
environments where they have time to reflect upon their practices.
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